Differences in the kinetic properties of thymidine kinase isoenzymes in unstimulated and phytohemagglutinin-stimulated human lymphocytes.
The two thymidine kinases, TK 1 and TK 2, found in phytohemagglutinin-stimulated human lymphocytes and the thymidine kinase, TK 2N, found in unstimulated human lymphocytes were purified and characterized. All three kinases had molecular weights between 70 000 and 75 000 which increased to 170 000-200 000 in the presence of 2 mM ATP. Studies on the kinetic properties of the enzymes with thymidine and ATP as the substrates and dTTP as the inhibitor showed clear differences between TK 1 and TK 2, but a close similarity between TK 2 and TK 2N. With thymidine as the variable substrate, TK 1 showed Michaelis-Menten kinetics, whereas TK 2 and TK 2N showed characteristic biphasic kinetics. With ATP as the variable substrate, all three enzymes showed positive cooperative kinetics, but TK 2 and TK 2N lost the cooperativity in the presence of dTTP. The results from inhibition studies showed, that dTTP was a cooperative inhibitor of TK 1 but a non-cooperative inhibitor of TK 2 and TK 2N.